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ORIGINAL ARTICLE
Children present a large variety of oral patho-
logical conditions that are often different from
those of adults. The nature of many pediatric le-
sions changes with growth and development of
the body. Comprehensive reviews on general
patterns of biopsied oral lesions in children usu-
ally are confined to specific disease entities, such
as tumors and cysts.1,2 Most retrospective studies
of biopsied oral lesions in pediatric patients have
been reported from North America,3,4 South
America,5–7 the United Kingdom,8 Turkey9 and
Africa.10 In Asia, similar studies from Southern
Taiwan11 and Thailand12 have been reported. These
previous retrospective studies were different in
terms of geographic region, age grouping, race,
and time period of data collection, and yielded
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Background/Purpose: Although the general profile of oral biopsies from Asian children has been re-
ported, it was still worth examining whether there were racial and geographic variations in the categories
and incidence of pediatric oral lesions. This retrospective study mainly evaluated the categories and inci-
dence of biopsied oral lesions in Taiwanese pediatric patients.
Methods: Biopsy records of all oral lesions from pediatric patients, aged 0–14 years, in the files of the
Department of Pathology, National Taiwan University Hospital from 1988 to 2007 were evaluated. The
patients were divided into three age groups (0–5, 6–10, and 11–14 years), and the oral lesions were classi-
fied into four main categories: inflammatory and reactive, cystic, neoplastic, and other lesions.
Results: Of a total of 11,986 biopsied oral lesions, 797 (6.6%) were found in pediatric patients. The most
common oral lesions were inflammatory and reactive (45.5%), followed by neoplastic (23.5%), cystic
(22.2%), and other (8.8%) lesions. The majority of oral biopsies (47.3%) were taken from patients in the
11–14 years age group. Of the 187 oral neoplastic lesions, 178 (95%) were benign and nine (5%) were
malignant, including two premalignant lesions. The maxilla (66 cases) and the mandible (61 cases) were
the two most common sites for pediatric neoplastic lesions. The top five oral lesions in pediatric patients
were mucous extravasation phenomenon (195 cases), dentigerous cyst (84 cases), odontoma (83 cases),
radicular cyst (38 cases), and dental follicle (26 cases).
Conclusion: The mucous extravasation phenomenon, odontoma, or dentigerous cyst was the most com-
mon inflammatory and reactive, neoplastic, or cystic lesion, respectively, in pediatric patients. The rela-
tively high incidence of inflammatory and reactive lesions in pediatric patients implies the importance of
stringent oral hygiene in children. Most oral neoplastic lesions in pediatric patients are benign, and malig-
nant oral tumors rarely occur in pediatric patients. [J Formos Med Assoc 2009;108(11):862–871]
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different results. Therefore, it was worth examin-
ing whether there were racial and geographic vari-
ations in the incidence and pattern of oral diseases
in children. The main purpose of this study was
to evaluate the incidence as well as the age, sex
and site of biopsied oral lesions in Taiwanese pe-
diatric patients. In addition, we compared our
results with those from previous studies carried
out elsewhere.
Patients and Methods
Biopsy records of all oral lesions from pediatric
patients aged 0–14 years,6,7 were retrieved from
the files of the Department of Pathology, National
Taiwan University Hospital, Taipei from 1988 to
2007. The data that we collected included histo-
pathological diagnosis and lesion site, as well as
age and sex of the patients. The patients were di-
vided into three age groups: 0–5, 6–10, and 11–14
years.11 Oral lesions were classified into four ma-
jor categories: inflammatory and reactive, cystic,
neoplastic, and other lesions. Abscess, dental car-
ies, and impacted or supernumerary teeth were
excluded from the analysis. Multiple specimens
obtained from one patient were considered as one
biopsy. The collected data were analyzed to de-
termine the total number of each lesion and the
number of lesions in each category, according to
age group, sex and location.
Results
A total of 11,986 oral biopsies from all age groups
were examined during the 20-year period. Seven
hundred and ninety-seven (6.6%) of these le-
sions were found in pediatric patients, and 77
pathological diagnoses were obtained. The age
of the patients ranged from 28 days to 14 years.
The number of cases increased with age, espe-
cially after the age of 6 years. When compared
with the incidence of oral lesions in the 0–5 years
age group, the incidence in the 6–10 and 11–14
years age groups increased by 3.3- and 3.8-fold,
respectively. The male to female ratio was ap-
proximately 1:1 in the three age groups studied
(Table 1).
Table 2 shows the number and percentage of
oral lesions in the four disease categories. The most
common oral lesions in pediatric patients were in-
flammatory and reactive (45.5%), followed by neo-
plastic (23.5%), cystic (22.2%), and other (8.8%)
lesions. Inflammatory and reactive oral lesions
showed a slight female predilection. The neoplastic
oral lesions occurred equally in male and female
patients. The cystic and other oral lesions showed a
slight male predominance. Overall, there was no
sex predilection for all the oral lesions.
Among 77 pathological diagnoses obtained
in this study, the 10 most common comprised
68% of all biopsied oral lesions (Table 3). Mu-
cous extravasation phenomenon (24.5%) was
the most common lesion, followed by dentiger-
ous cyst (10.5%), odontoma (10.4%), radicular
cyst (4.8%), dental follicle (3.3%), and others
(Table 3). Mucous extravasation phenomenon
was found frequently in the lower lip (64%), the
dentigerous cyst in the mandible (55%), and
odontoma in the maxilla (70%). Radicular cysts
Table 1. Age and sex distribution of 797 pediatric
patients with oral lesions
Age (yr) n (%)
Sex distribution 
(male:female)
0–5 98 (12.3) 46:52
6–10 322 (40.4) 163:159
11–14 377 (47.3) 187:190
Total 797 (100.0) 396:401
Table 2. Distribution of 797 pediatric patients in
four disease categories of oral lesions
Disease categories n (%)
Sex distribution
(male:female)
Inflammatory and 363 (45.5) 164:199
reactive
Neoplastic 187 (23.5) 96:91
Cystic 177 (22.2) 99:78
Others 70 (8.8) 39:31
Total 797 (100.0) 396:401
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Table 4. Age and sex distribution of 363 pediatric patients with inflammatory and reactive oral lesions*
Age (yr)
Pathological diagnosis
0–5 6–10 11–14
Total
Mucous extravasation phenomenon 29 (9:20) 99 (42:57) 67 (24:43) 195 (75:120)
(mucocele and ranula)
Inflammation, nonspecific 4 (2:2) 12 (7:5) 7 (3:4) 23 (12:11)
Pyogenic granuloma 2 (1:1) 10 (3:7) 10 (3:7) 22 (7:15)
Granulation tissue 6 (5:1) 9 (7:2) 7 (5:2) 22 (17:5)
Fibroepithelial polyp 7 (3:4) 6 (3:3) 7 (0:7) 20 (6:14)
Osteomyelitis 2 (1:1) 1 (1:0) 9 (4:5) 12 (6:6)
Gingival hyperplasia 2 (1:1) 4 (1:3) 5 (4:1) 11 (6:5)
Fibrosis 1 (0:1) 5 (2:3) 1 (1:0) 7 (3:4)
Epithelial hyperplasia 0 (0:0) 3 (3:0) 3 (3:0) 6 (6:0)
Inflammatory hyperplasia 0 (0:0) 3 (0:3) 3 (1:2) 6 (1:5)
Fibrous dysplasia 0 (0:0) 0 (0:0) 5 (1:4) 5 (1:4)
Necrosis 2 (1:1) 0 (0:0) 2 (2:0) 4 (3:1)
Chronic sialadenitis 1 (1:0) 0 (0:0) 3 (1:2) 4 (2:2)
Reactive bone 0 (0:0) 0 (0:0) 4 (2:2) 4 (2:2)
Acanthosis 0 (0:0) 2 (2:0) 2 (1:1) 4 (3:1)
Sialolith 0 (0:0) 2 (2:0) 0 (0:0) 2 (2:0)
Giant cell granuloma 1 (1:0) 1 (0:1) 0 (0:0) 2 (1:1)
Chronic gingivitis 1 (1:0) 0 (0:0) 1 (1:0) 2 (2:0)
Traumatic ulcerative granuloma 1 (1:0) 0 (0:0) 1 (1:0) 2 (2:0)
with stromal eosinophilia
Other rare inflammatory and reactive lesions† 2 (2:0) 2 (1:1) 6 (4:2) 10 (7:3)
Total 61 (29:32) 159 (74:85) 143 (61:82) 363 (164:199)
*Data presented n (male:female); †included necrotizing, periodontitis, plasmacytosis, ossification, exostosis, lichen planus, edema, 
adenoid hyperplasia, hematoma, lymphoid hyperplasia, and hyperkeratosis, each with one lesion.
occurred equally in the maxilla and in the man-
dible (Table 3).
Table 4 shows the distribution of 363 infla-
mmatory and reactive lesions according to age
group and sex. The inflammatory and reactive 
lesions increased abruptly after 6 years of age.
Only 17% of inflammatory and reactive lesions
were found in patients younger than 6 years of
Table 3. Top 10 oral lesions and their predominant sites of occurrence
Pathological diagnosis n (%) Predominant site (%)
Mucous extravasation phenomenon 195 (24.5) Lower lip (64)
(mucocele and ranula)
Dentigerous cyst 84 (10.5) Mandible (55)
Odontoma 83 (10.4) Maxilla (70)
Radicular cyst 38 (4.8) Maxilla/mandible (50)
Dental follicle 26 (3.3) Anterior maxilla (71)
Ameloblastoma 25 (3.1) Mandible (88)
Inflammation, nonspecific 23 (2.9) Gingiva (39)
Granulation tissue 22 (2.8) Gingiva (29)
Pyogenic granuloma 22 (2.8) Gingiva (70)
Ulceration 21 (2.6) Buccal mucosa (38)
Total 539 (67.6)
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age. The inflammatory and reactive lesions oc-
curred approximately equally in male and fe-
male patients before the age of 10 years. However,
they had a slight female preponderance after the
age of 11 years. Of the 363 inflammatory and re-
active lesions, mucous extravasation phenome-
non (53.7%) was the most common, followed
by nonspecific inflammation (6.3%), pyogenic
granuloma (6.1%), and granulation tissue (6.1%)
(Table 4). Mucous extravasation phenomenon
occurred more frequently in female than in male
patients, with the female to male ratio being 1.6:1.
Neoplastic lesions were the second most fre-
quent biopsied oral lesions in the present study.
Of 187 oral neoplastic lesions, 178 (95.2%) were
benign tumors and nine (4.8%) were premalig-
nant or malignant tumors (Table 5). Fifty percent
of benign tumors and all neoplasms occurred in
the 11–14 years age group. Only 12% of the be-
nign oral tumors and all oral neoplasms occurred
in the 0–5 years age group. There was no signifi-
cant difference in the distribution of benign or
malignant tumors between male and female 
patients. Odontoma was the most common be-
nign tumor in pediatric patients, and represented
46.6% of all benign neoplasms and 44.4% of all
neoplasms. Odontoma occurred frequently after
6 years of age and showed no sex predilection.
Table 5. Age and sex distribution of 187 pediatric patients with oral neoplastic lesions*
Age (yr)
Pathological diagnosis
0–5 6–10 11–14
Total
Benign tumors 21 (9:12) 68 (31:37) 89 (49:40) 178 (91:87)
Odontoma 5 (1:4) 45 (22:23) 33 (17:16) 83 (40:43)
Ameloblastoma 0 (0:0) 1 (1:0) 24 (12:12) 25 (13:12)
Hemangioma 3 (1:2) 8 (4:4) 5 (3:2) 16 (8:8)
Histiocytosis X 5 (2:3) 2 (0:2) 1 (1:0) 8 (3:5)
Lymphangioma 2 (1:1) 4 (1:3) 2 (1:1) 8 (3:5)
Ameloblastic fibro-odontoma 2 (0:2) 2 (2:0) 3 (3:0) 7 (5:2)
Papilloma 0 (0:0) 0 (0:0) 6 (4:2) 6 (4:2)
Pleomorphic adenoma 0 (0:0) 0 (0:0) 5 (2:3) 5 (2:3)
Ossifying fibroma 0 (0:0) 3 (1:2) 1 (1:0) 4 (2:2)
Ameloblastic fibroma 2 (2:0) 0 (0:0) 0 (0:0) 2 (2:0)
Giant cell fibroma 0 (0:0) 0 (0:0) 2 (1:1) 2 (1:1)
Adenomatoid odontogenic tumor 0 (0:0) 0 (0:0) 2 (0:2) 2 (0:2)
Neurofibroma 0 (0:0) 1 (0:1) 1 (0:1) 2 (0:2)
Schwannoma 0 (0:0) 0 (0:0) 2 (2:0) 2 (2:0)
Other rare lesions† 2 (2:0) 2 (0:2) 2 (2:0) 6 (4:2)
Premalignant lesions 0 (0:0) 1 (0:1) 1 (1:0) 2 (1:1)
Verrucous hyperplasia 0 (0:0) 1 (0:1) 1 (1:0) 2 (1:1)
Malignant lesions 2 (1:1) 1 (1:0) 4 (2:2) 7 (4:3)
Osteosarcoma 0 (0:0) 0 (0:0) 2 (1:1) 2 (1:1)
Neuroblastoma 1 (0:1) 0 (0:0) 0 (0:0) 1 (0:1)
Leukemia 1 (1:0) 0 (0:0) 0 (0:0) 1 (1:0)
Mucoepidermoid carcinoma 0 (0:0) 0 (0:0) 1 (0:1) 1 (0:1)
Squamous cell carcinoma 0 (0:0) 0 (0:0) 1 (1:0) 1 (1:0)
Malignant lymphoma 0 (0:0) 1 (1:0) 0 (0:0) 1 (1:0)
Total (benign tumors + premalignant 23 (10:13) 70 (34:36) 94 (52:42) 187 (96:91)
lesions + malignant lesions)
*Data presented n (male:female); †included lipoma, hemangiolymphangioma, peripheral odontogenic fibroma, angiomatosis, os-
teoma and angiofibroma, each with one lesion.
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Table 6. Site distribution of 178 pediatric oral benign neoplasms
Site distribution
Oral benign neoplasms
Maxilla Mandible Gingiva Tongue Lip Palate
Buccal
Others
Total
mucosa
Odontogenic 62 54 1 1 118
Odontoma 58 25 83
Ameloblastoma 2 22 1 25
Ameloblastic fibro-odontoma 2 5 7
Adenomatoid odontogenic tumor 2 2
Peripheral odontogenic fibroma 1 1
Non-odontogenic 4 5 13 12 10 10 3 3 60
Hemangioma 6 7 1 1 1 16
Histiocytosis X 2 3 2 1 8
Lymphangioma 1 5 2 8
Papilloma 1 1 3 1 6
Pleomorphic adenoma 1 4 5
Ossifying fibroma 1 3 4
Giant cell fibroma 2 2
Neurofibroma 1 1 2
Ameloblastic fibroma 2 2
Schwannoma 2 2
Lipoma 1 1
Osteoma 1 1
Hemangiolymphangioma 1 1
Angiofibroma 1 1
Angiomatosis 1 1
Total (odontogenic + non-odontogenic) 66 59 14 12 10 10 3 4 178
Ameloblastoma was the second most common
benign neoplasm in pediatric patients, with 96%
(24/25) of these lesions occurring in the 11–14
years age group. Hemangioma was found in all
three pediatric age groups and demonstrated no
sex predilection. However, histiocytosis X oc-
curred predominantly in patients under 6 years
of age.
Table 6 shows the site distribution of 178 oral
benign neoplasms. The majority of odontogenic
tumors were located in the maxilla (62/118) or
the mandible (54/118). Odontoma was the most
common odontogenic tumor, with 70% of the
lesions occurring in the maxilla, especially in the
anterior maxilla. Ameloblastoma was the second
most common odontogenic tumor, with 88% of
the lesions being in the mandible. Non-odonto-
genic neoplasms occurred sparsely in various oral
sites, with the gingiva and the tongue being the
two most common (Table 6).
There were only two premalignant lesions of
verrucous hyperplasia and seven malignant tu-
mors found in our pediatric patients. The prema-
lignant and malignant lesions were scattered in
different oral sites, with the tongue (3 cases) and
mandible (2 cases) being the two most common
sites (Table 7).
Of the 177 oral cystic lesions, dentigerous
cyst (48%) was the most common oral cyst, fol-
lowed by radicular cyst (21.5%), odontogenic
keratocyst (9.0%), unspecified odontogenic cyst
(7.9%), and calcifying odontogenic cyst (5.6%)
(Table 8). Dentigerous cysts occurred more fre-
quently in male (62%) than in female (38%) pa-
tients, and usually were found in patients older
than 6 years of age (96%). The majority (79%)
Pediatric oral biopsies
J Formos Med Assoc | 2009 • Vol 108 • No 11 867
of radicular cysts occurred in patients between 
11 and 14 years old. All odontogenic keratocysts,
unspecified odontogenic cysts, and calcifying
odontogenic cysts occurred in patients older than
6 years of age. Salivary duct, gingival and inclu-
sion cysts occurred only in patients younger than
6 years of age (Table 8). Of the 70 other oral 
lesions, dental follicle (37%) was the most com-
mon diagnosis, followed by ulceration (30%)
and normal tissue (19%) (Table 9).
Discussion
Although the time period of data collection was
different, the frequency of pediatric oral lesions
in all oral biopsies in the present study (6.6%)
fell within the 5–8% range reported in previous
studies.7–9,11 Studies from the United States have
demonstrated a higher incidence of 12%, because
the collected data included a wider age range
from 0 to 19 years.3,4 A higher incidence of 25%
Table 7. Site distribution of two premalignant and seven malignant pediatric oral neoplasms
Site distribution
Pathological diagnosis
Maxilla Mandible Tongue Gingiva Palate
Buccal 
Others
Total
mucosa
Premalignant lesion 1 1 2
Verrucous hyperplasia 1 1 2
Malignant lesions 2 2 1 1 1 7
Osteosarcoma 2 2
Neuroblastoma 1 1
Squamous cell carcinoma 1 1
Leukemia 1 1
Mucoepidermoid carcinoma 1 1
Malignant lymphoma 1 1
Total (premalignant + malignant lesions) 0 2 3 1 1 1 1 9
Table 8. Age and sex distribution of 177 pediatric patients with oral cystic lesions*
Age (yr)
Pathological diagnosis
0–5 6–10 11–14
Total
Dentigerous cyst 3 (1:2) 38 (28:10) 43 (23:20) 84 (52:32)
Radicular cyst 1 (1:0) 7 (4:3) 30 (15:15) 38 (20:18)
Odontogenic keratocyst 0 (0:0) 1 (1:0) 15 (7:8) 16 (8:8)
Odontogenic cyst (unspecified) 0 (0:0) 8 (4:4) 6 (5:1) 14 (9:5)
Calcifying odontogenic cyst 0 (0:0) 3 (1:2) 7 (2:5) 10 (3:7)
Cyst (unspecified) 1 (0:1) 4 (3:1) 0 (0:0) 5 (3:2)
Aneurysmal bone cyst† 0 (0:0) 0 (0:0) 3 (2:1) 3 (2:1)
Traumatic bone cyst† 0 (0:0) 0 (0:0) 2 (0:2) 2 (0:2)
Salivary duct cyst 2 (0:2) 0 (0:0) 0 (0:0) 2 (0:2)
Globulomaxillary cyst 0 (0:0) 0 (0:0) 1 (1:0) 1 (1:0)
Gingival cyst 1 (1:0) 0 (0:0) 0 (0:0) 1 (1:0)
Inclusion cyst 1 (0:1) 0 (0:0) 0 (0:0) 1 (0:1)
Total 9 (3:6) 61 (41:20) 107 (55:52) 177 (99:78)
*Data presented as n (male:female); †no true cysts because of no epithelial lining.
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Table 9. Age and sex distribution of 70 pediatric patients with other oral lesions*
Age (yr)
Pathological diagnosis
0–5 6–10 11–14
Total
Dental follicle 0 (0:0) 8 (6:2) 18 (11:7) 26 (17:9)
Ulceration 0 (0:0) 16 (10:6) 5 (4:1) 21 (14:7)
Normal tissue 2 (1:1) 3 (0:3) 8 (4:4) 13 (5:8)
Intramucosal nevus 0 (0:0) 3 (0:3) 1 (0:1) 4 (0:4)
Vascular malformation 2 (2:0) 0 (0:0) 0 (0:0) 2 (2:0)
Actinomycosis 1 (1:0) 0 (0:0) 0 (0:0) 1 (1:0)
Melanosis 0 (0:0) 1 (0:1) 0 (0:0) 1 (0:1)
Thrombosed capillary aneurysm 0 (0:0) 1 (0:1) 0 (0:0) 1 (0:1)
Amalgam tattoo 0 (0:0) 0 (0:0) 1 (0:1) 1 (0:1)
Total 5 (4:1) 32 (16:16) 33 (19:14) 70 (39:31)
*Data presented as n (male:female).
has been reported in African children aged 1–16
years.10 Compared with the incidence from Asian
children of similar age, our incidence of 6.6% is
comparable to that (6%) reported from Southern
Taiwan,11 but is lower than that (15%) reported
from Thailand.12 There was no sex predilection
for biopsied oral lesions in our study. A similar
result has been reported in some previous stud-
ies.6,8,12 However, a male predominance also has
been reported.7,9–11 The variations in incidence
and sex distribution were probably caused by dif-
ferences in the type of biopsies examined, study
design, diagnostic criteria, geographic area, pop-
ulation, and age range.4,5,8
Our study showed an abrupt increase in the in-
cidence of oral lesions after 6 years of age (88%),
and the incidence increased slightly after 11 years
of age. Similar results and trends have been found
in previous studies, although the composition of
age groups was different.3,4,6–12
When the top 10 pediatric biopsied oral le-
sions were compared among different studies,
only three lesions were shared in common; they
were dentigerous cyst, radicular cyst and pyogenic
granuloma.3–12 Mucus extravasation phenome-
non was missing in a study from African chil-
dren.10 Two studies from the United States had
seven lesions in common from among the nine
leading oral lesions.3,4 Three studies from Brazil
had six lesions in common from among the 
10 most frequent oral lesions, although the study
designs were different.5–7 In our study and one
from Southern Taiwan, there were seven lesions
in common from among the 10 most frequent
oral lesions.11 In addition, the three leading oral
lesions, mucous extravasation phenomenon,
dentigerous cyst and odontoma were identical
and had the same order of frequency.
The largest disease category in our study was
inflammatory and reactive lesions (45.5%). This
is consistent with the majority of previous stud-
ies,3,4,6,9 including the study from Southern
Taiwan (45.9%).11 However, another Asian study
from Thailand has indicated that cystic lesions
were the most common pediatric oral lesions.12
The most common lesion in our study was
mucous extravasation phenomenon (mucocele
and ranula), which comprised 24.5% of all oral
lesions and 53.7% of the inflammatory and reac-
tive lesions. Similar findings have been reported
in some previous studies.3,4,6,7,11 Although mu-
cocele is believed to develop equally in both
sexes,11,13,14 the present study showed a female
predilection. Our result is in agreement with those
reported by Cohen15 and Nico et al.16 In a large-
scale survey performed in the United States, 976
oral mucosal lesions were found among 10,030
individuals aged between 2 and 17 years, in which
only five mucoceles were discovered.17 However,
the survey showed that lip/cheek bite was the
Pediatric oral biopsies
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most prevalent lesion and the lips were the most
frequent site for pediatric oral mucosal lesions.17
Mucocele and ranula are thought to be more
prevalent in children than in adults and are asso-
ciated with mechanical trauma.18,19 Therefore,
the high incidence of mucus extravasation phe-
nomenon could have resulted from trauma, such
as lip or cheek bite, to the salivary glands.
The second most common inflammatory or
reactive lesion in our study was nonspecific in-
flammation. However, nonspecific inflammation
is a diagnosis with relatively loose inclusion cri-
teria.3,4 We suggest that the differences in the in-
cidence and the most common site for nonspecific
inflammation might have resulted from the adap-
tation of different inclusion criteria.
The third most common inflammatory and
reactive lesion in the present study was pyogenic
granuloma, which showed an incidence of 2.8%.
This incidence is comparable to that in the stud-
ies of Lima et al7 and Chen et al.11 However, a
lower incidence of 1.9% for pyogenic granuloma
has been reported,6 as well as higher incidences
of 9.3% and 11.4% in Africa10 and Thailand,12 re-
spectively. Ninety percent of pyogenic granuloma
occurred after 6 years of age, which is in accor-
dance with the results of previous studies.9–11,20
Pyogenic granuloma showed a female predilec-
tion in the present study. This result agrees with
studies from Turkey,9 Africa10 and Jordan,20 but
not from England.8 In the present study, the most
common site for pyogenic granuloma was the
gingiva, which is similar to previous studies.3,4,9,20
However, the tongue and gingiva shared an equal
incidence in African children.10
In the present study, 95% of pediatric neo-
plasms were benign and only 5% were malig-
nant. This finding is similar to those reported in
some previous studies.1,6,11,12,21 The benign tu-
mors represented 22.3% of the total oral biop-
sies in the present study, which is more than 
the reported frequency of < 8% in Brazilian chil-
dren.6,7 Otherwise, the percentage of benign 
tumors among total pediatric oral biopsies has
varied from 17.5% to 32.0% in different
studies.3,9–12
Our study showed that odontoma was the
most common pediatric benign oral tumor
(46.6%), followed by ameloblastoma (14.0%)
and hemangioma (9.0%). These three leading
benign tumors were the same as those in studies
from Japan,1 Southern Taiwan,11 and Jordan,21 al-
though the order of frequency of these three tu-
mors differed between the studies. Some studies
have shown that odontoma is the second most
frequent oral lesion biopsied in children,1,3,4,12
and other studies have reported that hemangi-
oma is the most common benign tumor among
pediatric oral biopsies.1,5,9,21 We found that > 50%
of odontomas occurred in the 6–10 years age
group. This result is comparable to those reported
in some previous studies.1,9,21,23 In the present
study, odontoma shared an equal frequency in
male and female patients. However, a predilec-
tion of male8,11,22,23 or female24,25 patients for
odontoma has been reported.
In the present study, 96% of ameloblastomas
occurred in the 11–14 years age group, and there
was an equal sex distribution. This result is con-
sistent with those in previous studies.1,9–11,26 How-
ever, there have also been contradictory reports
that have shown a female8 or male24 predilection.
Oral malignancies were found in 0.88% of the
pediatric oral biopsies in the present study. This
is similar to studies from the United Kingdom8
and Thailand,12 but is lower than in a study from
Southern Taiwan (2.1%).11 Studies in African chil-
dren have shown a very high incidence of malig-
nant tumors, which were found in 34% of all
biopsied oral neoplasms.10,26 These results could
have been caused by the lack of oral health aware-
ness, accessibility to health care, and some defi-
ciency states in African children.10,26 In the present
study, the pediatric neoplastic lesions were equally
distributed among both sexes, which is consis-
tent with previous studies.12,26 However, studies
from Africa10 and Southern Taiwan11 have shown
a male predominance, and the study by Tröbs 
et al has shown a female predilection for the oc-
currence of pediatric neoplastic lesions.27
In our study, the most common site for be-
nign oral neoplasms was the maxilla, followed
Y.L. Wang, et al
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by the mandible. This finding agrees with previ-
ous studies.1,7,21 However, the reverse order of site
preference has been found in other studies.10,21
In the present study, 69% of odontomas occurred
in the maxilla and 88% of ameloblastomas oc-
curred in the mandible. However, the mandible
is the preferential site for these two odontogenic
tumors in the Chinese general population.25 In
the present study, the gingiva was the most fre-
quent site for non-odontogenic tumors. Bataineh
and Al-Dwairi also have found that the gingiva is
the most common site for oral soft tissue lesions.28
We found that cystic lesions were present in
22.2% of all oral biopsies. This incidence was
lower than that in studies from Africa (24.8%)10
and Thailand (35%),12 but higher than in Turkey
(12%)9 and Southern Taiwan (17.6%).11 Denti-
gerous cyst was the most common cystic lesion,
followed by radicular cyst and odontogenic kera-
tocyst in the present study. This finding is similar
to those in some previous surveys.3,12 We found
that 96% of dentigerous cysts occurred in patients
between 6 and 14 years of age. This result is com-
parable with that in the studies of Gültelkin et al9
and Chen et al.11 However, other studies have
shown that radicular cyst is the most common
pediatric oral cystic lesion.8–10 Radicular cysts are
associated with severe tooth decay,29 therefore,
the importance of oral health care should be em-
phasized. Radicular cyst and odontogenic kerato-
cyst occurred predominantly in the 11–14 years
age group in our study. Other studies also have
demonstrated that all three of these cysts occur
in patients aged 10–16 years.10,11
The incidence of pediatric oral lesions in the
present study differed from that reported in pre-
vious studies, especially those from different ge-
ographic areas, countries or races. We suggest
that these discrepancies are probably the result
of differences in criteria for diagnosis and lesion
classification, composition of age groups, and
populations studied.3–12 However, studies from
the same geographic area, country or race have
shown greater similarities in their results.3–7
The present study evaluated the relative fre-
quencies, as well as age, sex and site distribution
of biopsied oral lesions in Taiwanese patients aged
< 15 years. We found that the most common oral
lesions were inflammatory and reactive (45.5%).
The majority of the inflammatory and reactive
lesions occurred after the age of 6 years when the
dentition was transitional. We suggest that these
lesions arise as a result of irritation and trauma
of the teeth and neglect of oral hygiene. The ma-
jority of pediatric tumors were benign (95%). 
Although pediatric malignancies only comprised
a very small portion of the biopsied oral lesions
(1.1%), the possibility of their presence in young
children’s oral cavity requires vigilance.
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